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with unique electrical and mechanical advantages 


Still another problem-solving advantage. . 


Because of their excellent electrical properties, mois- 
ture resistance, and stability at high temperatures, 
Epon resins are solving many troublesome problems 
in “‘printed”’ circuits. 

When bonded to inert fibrous fillers, Epon resins pro- 
duce a base laminate that may be sheared, punched, 
and drilled...that may be bath-soldered without 
delaminating ... that will maintain high electrical re- 
sistance under extreme conditions of temperature and 
humidity. And Epon resins are fully resistant to etching 
agents used in the manufacture of printed circuits. 


“built-in” adhesive properties 
bonds to metals and t 


resins have 
strong permanent 
ceramics and other dielectric materials. It is 
reason an ideal potting compound as well 
nating resin. 

Your letterhead request will bring techni 
on laminating with Epon resins and samples 
And, of course, your Shell Chemical Repres« 
is always ready to help you. 
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CHEMICAL PARTNER OF 
EASTERN DIVISION: 500 Fifth Avenue, New York 36 
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Three Questions 


And An Answer 


What can the younger man working in the plas- 
tics industry do to accelerate his upward progress? 
How can he present his original ideas and theories 
to the men in the plastics industry? 

How can management and industry recognize 
the new-comer with real talent, ideas, initiative? 
This is the same as the first question, isn’t it? 

And what of the more experienced man, whose 
ideas stem from experience and mature judgment; 
the engineer who is not a_ professional writer? 
Shouldn't he be encouraged to publish his ideas, 
for the good of the plastics industry? 

The answer to these questions lies in the SPE 
constitution, which says that The Society of Plas- 
tics Engineers is a national engineering society 
with a membership comprised entirely of indi- 
viduals, the objects of which are to promote in 
all lawful ways the Arts, Sciences, Standards and 
Engineering Practices connected with the use of 
plastics. 

The SPE PRIZE PAPER CONTEST was de- 
cided on eight years ago to provide a forum for 
the presentation of ideas and experience, to provide 
recognition for men with initiative, for the good of 
the plastics industry. 

Who can enter the contest? Anybody! Members 
of SPE or not; residents of the U. S. or any foreign 
country, everyone, Anyone with ideas, whether they 
be novel or based on experience. 

What topics could a paper be written on? The 
field is wide open, with no restrictions, because no 
one knows from what direction a real contribution 
will come next. Let’s make a little list, following 
the history of a plastic from inception to end-use. 
The chemistry and physics of monomers, or of the 
polymers; means of producing or modifying poly- 
mers; properties and uses of fillers, dyes, blends and 
so on; molding methods, extrusion methods, mold- 
ing conditions; mold design and mold materials; pro- 
duct design; the design, use, maintanence of mold- 
ing machines and auxiliary equipment; coloring of 
plastics; tests and testing equipment and interpre- 
tation of test data for plastics; use of quality con- 
trol procedures; ideas for sales techniques, new 
applications, accounting practices peculiar to the 


plastics business; other methods of forming such as 
vacuum forming, fabricating, ways of sticking plas 
tics pieces together, surface treatments; plant 
out and materials handling; any and all of thes 
general topics are eligible, as well as a hundred 
others you could name. The only restriction on thy 
paper is that it deal with some phase of the plastics 
business. 

Of course there have to be some limitations; (hy 
paper must be original, and all references cited; 


paper must not have been previously published 
be committed for publication elsewhere, since it 
becomes the sole property of the SPE, Prize » 
ning papers are published in the SPE Journal, and 
may then be published elsewhere. Papers not printed 
in the Journal may be published elsewhere on pe 
mission of the SPE. 


Interested? Here’s how the contest is run. Each 
paper must be submitted first to the SPE Sectio 
of which you are a member, or if you are a nm 


member to the geographically nearest Section (i! 
in doubt, send paper to the SPE National Office fo 
placement). The papers in each Section are judge 


for local prizes. The local prize-winners are the! 
sent to the National SPE Prize Paper Contest Com 
mittee, headed this year by Mario Petretti, for fi 
judging. National prizes are two hundred, o: 
hundred, and fifty dollars, plus an engraved cer 
tificate. Decisions of the judges are final. 


There is no restrictions on the length of the 
paper; a short paper has as good a chance as 
long one, but may be of any length. For submissio 
to the National Contest, five copies of the pap« 
should be submitted, to facilitate judging. All graph 
and drawings should be in India ink on tracing 
paper or a good quality of white paper for 
original copy of the paper; reproductions may 
used for duplicate copies of the papers. 

When does the contest end? Well, better wri! 
that paper as soon as possible, Don’t wait till 
last minute (October 15, 1953). 


s 


What have you got to lose? A little time. What 
have you got to gain? Recognition for service to 
the plastics industry, and just possibly a coup! 
of hundred dollars. 
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y 
Your Future Lately? 


Could Hold 


crystal gazing to predict 
dening your product range 
t profits—especially when it 
ntering the flexible products 
That could be your future, and 
ppen right now—with your 
equipment, without any added 
ent! All you need is a change 
LITE Plastic flexible com- 
They fabricate easily on all 
i machines. 
dea of what these versatile 
s have to offer in terms of 
variety and creative design, 
k over these amazing properties: 
FLEXIBILITY .. . to almost any degree, 
from soft and rubbery to semi-rigid .. . 
withstand long flexing without cracking. 
COLOR ... in practically every shade 
n transparent, opaque or 
translucent form with lustrous finish. 
DURABILITY . . . non-fading, abrasion- 
resistant... deliver extra-long service. 
RESISTANCE . . . to oils, most 
chemicals, corrosive atmospheres, 
greases, water, alkalies. 
ADAPTABILITY .. . to high speed 
njection molding or extrusion. The 
temperature range for successful 
molding is very broad. 


f these properties suggests a score of product applications. PLASTICS 
there are many hundreds — and modern design is constantly ‘ee 
ew uses. This is an expanding market ~— get started toward raaot\ OO ) mane 
re by writing for the illustrated booklet, “VINYLITE 
ind Molding Resins and Plastics.” It has all the BAKELI pags Sendo PANY 
tiol Union Carbide and Carbon Corporation 
Uias 
30 East 42nd St., New York 17, N. Y 





n you need: complete technical data, present applica 
ITE Plastic flexible compounds. Address Dept. P’J-45 


LONG EARING handle bar grips serve to DEPENDABLE SERVICE for inflatable toys is ABRASION-RESISTANT parts for vacuun 
i by valves molded of VINYLITE Elas cleaners, injection molded of VINYLITE Plast: 
they resist flexible compounds. Quickly produced, these 
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few of the many outstanding assure 
VINYLITE Plastic flexible con tomeric materials. Strong, flexible 
ting flexibility, wide color range, water hemicals, alkalies, abrasion, rough parts give long, lasting service, wont mar 
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ow of Plastics Melts 
Through Dies 





J. P. Tordella 


A TECHNICAL SYMPOSIUM Paper 
Presented at the Ninth SPE Conference 





rhe equation of flow of viscous liquids through In this paper the flow behavior of plastics melts 


circular dies is well known. This equation is most 
flow given along with constants for various plastics. | 


behavior of plastics melts is discussed in terms 


in dies is discussed. Approximate flow equations ar: 


useful in making engineering calculations of 
rates of viscous liquids, but large errors are involved 
if it is applied to plastics melts. simple molecular concepts and a mechanical mod: 











I. EFFECT OF SHEAR RATE AND TEMPERATURE Equations (2) and (4) are equations 
ON VISCOSITY line (Figure 2) whose slope is reciprocal viscosit 
EWTON, in 1685, proposed the following hypothesis. In Newton’s sliding plate experiment ther 
Assume a layer of liquid between two plates (Figure form velocity gradient or shear rate betwee) 
1) whose area is A, which are separated by distance d. In a tube on round die the shear rate and lik 
If force F is applied in the plane of the upper plate, then shear stress vary from zero at the center to 
the plate will move in the direction of the force with a at the wall of the tube. As a result the velo 
given velocity. The velocity will be proportionate to the across a tube is parabolic (Figure 3). This has b 
foree, F, and the distance between the plates. The velocity onstrated many times by measurements of inte 
will be inversely proportionate to the area of the plates tween clear and colored liquids flowing in tubes 
and to a constant of the material, its coefficient of viscosity The Poiseuille equation is widely used in 
or resistance to shear. of viscous flow-rates of Newtonian fluids in cir 
(1) Vin Fd nels. This equation has been extended to channe 
Am cross-sections (Ref. 1). However, the Poiseuill 
For small deformations equation (1) may be written in fails when applied to the flow of plastics melts 
terms of shear rate, vd, and shear stress, F A: ticularly at the rates of shear used in comme! 
V ft cation operations. 
(2) — = —- - , 
d BA There are fundamental differences between N 
This experiment was never performed since liquids fluids and plastics melts. Plastics are compos 
vill not remain uncontained on plates. However, Poiseuille large molecules which are synthesized from many 
found that the flow-rate of a liquid in a tube was directly or thousands of small molecules. The small mol 
proportional to the pressure drop across the tube. Mathe be compared to grains of sand and the giant n 
maticians formulated Poiseulle’s law engths of thread *. These thread-like molecule 
nw r4P arranged in an orderly fashion but are rand 
(3) Q= “Bly ntertwined, and tangled. 
where: Q is the flow-rate; r, the radius of the tube; P, The flow properties of plastics melts wl 
the pressure'; | the length and y the coefficient of vis- “tangled-thread” type of structure are much diffe —_ 
cosity. This equation may be rewritten in terms of the those of simple, more spherical molecules. I - 
miele um shear rate, 4Q qr’, and shear stress Pr 21 et long molecules tend to bend and slide, and 
the wall of the tube: direction of the stress. The orientation result 
creased resistance to tlow or decreased VISCOSITS 
4 40. 2 Pr , ataie 
7r om 22 
Pre re ed througle nate re re thre ant ole ¢ the rane tructure 
‘ ‘ fe? not ‘ 
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equations (2, 5, 4 


the Poiseuille equat 


‘ plastics melts. The s mplest 
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FIG.4 VELOCITY PROFILE OF A PLASTIC 
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equation (6), and for slit dies In equation (7) 
In both of these equations the quantity on the left side 
e equality ; the approximate maximun rate of she 
the \ ny constant of the material: the quantity 
thin the brackets on the right side of the equal vy, the 
hear stress; and ¢ is an exponent greater than one. I 
juation (7) b the half width of the slit: h, the | 
eight and L, the length of the land. 
kecquatior (oo. ind ) postulate uotinmear re ition pe 
een the logarithm of the shear rate and the logwurithn 
f the ne } tre of: le pe yreuter thar one (Fig ) 
These equatior fit the data for most thermoplastics 
hear rate between 10 nd L000) reciproca seconds we 
! iwh for most practical work 
The effect f temper ture on the tl tes of p 
J 
TTT 
“eam matt . 
FIG 6 CF ¥ RVE FOR PLAS MELT 
; 
/ 
[}. 
iO. / 
io 
FLOW RATE Figure 7. Flow data 
(LB./MIN_) for ‘Alathon' | Poly 
ethylene Resin 
-3 j 
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vnere I B tre gs ( er t tion energ 
flow R, the gas constant nd T, the ibs 
iture rh s equation is not a perfect fit but vy 
vell over the practle nye f working temp 
the cf mon ther op ~ ~ 

Constants for ise n equations (5, 6, 7 
polyethylene nvion ‘ nd polystyrene 
hy t ! ne tubl re Phese constants 
lated from data obtained in a small piston 4 
operated at shear-rates the range 1 lt 
plastometer cylinder was 0.575 n diameter 


O.051 long. The ten pe 


equations (9) and 


which the 
determined 


welow the 


Using the exponent of 2.6 for “Alathon” 
lene resin as given in Table 1, the effect of de 
pressure on the through-put in film extrus 


may be calculated. The through-put will 


tor of 2 , or by a tactor of bout six. The Poise 
tion, if applied in this se, would predict or 
nitial throug! put. 


Actual data for “Alathor | polyethylen 
shown in Fig. 7 and given in Table Il. The 
pequation (5) postulate s that the log pressure 
rate curves should be near. They are almost 
middle two orders of magnitude of flow-rate. Sir 


imount of commercial s done at 


; 


corre spond ney to these w-rates, the powe 
lenst Ise ful pprox t ’ Kquation (S) , 


ncrease 





rABLE I 


Constants for Various Plastics Me 


K 


Flow 


(in- = sec) c Che 


“Alathon” polyethylene 35 x 10 2.6 
resin (482° F) 
Nylon resin FM-10,001 2.56 x 10 L.6 
(554° F) 
“Lucite” acrylic ss x10 2.6 
resin HM-140 (464°F) 
Polystyrene resi 14x 10 a 
(518 F) 
These units are square inches per pound I 





rABLE Il 


1 Polyethylene | 
Length 0.5038 


Flow Data for “Alathon” 
(Orifice Diameter 0.031", 
Rate (in 
374°F 


Flow 
302°F 


Hydrostatic min.) 


Pressure (psi) 


205 3.96x 10 
$11 74x 10 1.52 x 10 
822 2.73 x 10-4 6.47 x 10 
1643 1.64 x 10 bolx 10 
PNG 1.52 x 10 06x 10 
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FIG. 8 MECHANICAL MODEL OF PLASTICS MELTS 
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Engineering Desi 


A. P. Landall 


A TECHNICAL SYMPOSIUM Paper 
Presented at the Ninth SPE Conference 





During the last five years since the initial in- 
troduction of the rubber-phenolic materials, there 
has been a steady growth of these materials for 
special jobs which could not be satisfactorily accom- 
plished by the more conventional phenolics. The 
activity in this field has necessitated the development 
of new design concepts. Certain ideas regarding the 
design and methods of handling which were thought 
necessary in the early days of the rubber-phenolics 
have been found to be unnecessary and, in some 





cases, even erroneous. Other of the initial concepts 


are still true and pertinent today. Some molders hay; 
been disturbed by the fact that certain engineerin, 


data have not been available and, too, the use of this 


material has necessitated new handling techniques 
It is the purpose of this paper to discuss the desi; 
concepts necessary to use these rubber-phenolic ma 
terials properly and to illustrate these concepts by 
applications and molding methods. 





NY ENGINEERING discussion of a material necess 

tates some discussion of properties. Figure 1 shows 
the comparison of properties between the woodflour-filled 
rubber-phenolics and its conventional counterpart. Notice 
the difference in the modulus of elasticity. It is this lowe: 
ing of the modulus which accounts in large part for the 
unique properties of this material. Notice, too, that the 
impact strength, although higher than the conventional 
counterpart, is not as high as might be expected. The izod 
impact does not show the true impact of this material 
lhe drop impact test shows this material in its true rela 
tionship. Notice that now the fatigue impact of the rubbe: 
phenolic appears to be 5 times that of its conventional 
counterpart. This relationship has been borne out by many 
practical applications. The same general relat onship holds 
between rubber-phenolics with other fillers and their cor 


ventional counter part. 


DESIGN DATA 

Perhaps the first consideration is one of shrinkage. 
The normal general purpose material is generally con 
sidered to have a mold shrinkage for design purposes of 
07 to OS inches per in h. The rubber phenolics should 
be designed for .009 to .O10 inches per inch. This difference 
of .002 inches is exhibited across the board on all the 
rubber-phenolic family. This is not completely borne out 
by a study of the data sheets. It is a result rather of 
experience which has been gained in the field over the last 
few years. This does not mean that the rubber-phenolics 
cannot be used in molds previously designed for othe 
materials: but rather that the tolerances would be broader. 
Molds already in use on other materials have been su 
cessfully used on rubber-phenolics, but have been, by and 
large, jobs where dimensional tolerances were not 

tical. 

This brings up the question of dime ni 
The tolerance chart which has been published by 8.P.1 


Te 


shows the tolerances which can be expected W 
tional woodflour-filled phenolic in black and tl 
rubber modified counterpart in red. Generally spe 
tolerances that can be expected with the rubbe 
are plus or minus .001 inches greater than wit} 
ventional phenolics. Perhaps some of you hav 
perience with the rubber-phenolics and say we 
those tolerances. But this data has been borne « 
jobs in a variety of molding shops, and we be 
they can be held. Remember that we are deali: 
new material, and some of the older handling an 
techniques might have to be modified to obtair 
sults. For example, since this material is quite 
it is discharged from the mold, the necessity f 
forms, weights, and the like, is far greater thar 
conventional phenolics. More care must be exer: 
part is to be kept within minimum tolerances. 
General Electric has advised larger knock 
and as many as practical in the design of mold 
ber-phenolics. Due to rubbery discharge, the c! 


listortion is somew}t 


lat greater and therefore 


considerable design consideratic n li! orde} to 
this objection. 

In the design of molds for rubber-phenolics 
normally advise that an allowance of ‘2 degre 


be used for draft. Naturally, undercuts and 
pockets should be avoided wherever possible, 


particularly necessary for the successful moldit 
rubbe phenolic materials, due to the vulear 
ised which Ss necessary to cure the rubber p 
rubbe phenol c materials are somewhat more 
their conventional counterparts and need, theret 
meal I etting rid ne xcessive 2 f 
the moldi operation | enerally rece 
bleeds t the partit ‘ flash vents be p 
si | f st ‘ be p ded alor the k K 
, + +} ¢ y} h tend to he = ‘ 
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tFACE IMPORTANT 
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onsidered, it ! ymin ded that tf } } , \ Ss possible 
holes be pol shed by nventior 


method whic o leave os a on should he 


gles to the ax f tl ng of the cavity 


iny possibility 


fe MOLDING METHODS 
ularly plag Let’s review briefly 
rubber-phenolic ma the rubber-pheno 
Varpagpe ” Here i \\ 1 ! ninimun temperature 
ize the effec molding tempera 
f poss ble. Check vould be 
closing speed—sk 


ge knock-outs 
ck ne act nN 
ek cooling fixture prov 


rubber phe nolies are 
on discharge and t ! ol andiing sug : molae i ure 
It is mi belief ] ) i dense satistacton I rubbs 

ther 


ss handling than 
ill that 


pli ny 





FIGURE LI. 
\ COMPARSION OF THE PROPERTIES OF RUBBER-PHENOLICS AND CONVENTIONAL PHENOLIC, 


CONVENTIONAL PHENOLIC VS RUBBER PHENOLIC 


RAW DIMENSION PLUS OR MINUS TOLERANCE IN THOUSANDTHS OF AN INCH 
N INCHES® 


(WOODFLOUR FILLED) 


eft s 8S ww @l i2 13 14 15) #16 


CONVENTIONAL PHENOLIC) .OO25IN (RUBBER PHENOLIC 
PHENOLIC 003 IN (RUBBER PHENOL 
CONVENTIONAL PHENOLIC) OO35 IN (RUBBER PHENOL 


EN DIMENSION IS GREATER THA HAT SHOWN USE NEXT LARGER TOLERANCE 


















ae | ‘ Hie p ticu nste Ds 
back parts dee ssive pre 
~ te r ' old 
ling. This ld pe eady escap 
ild tend to mit ‘ e packing effect. S 
j s also recommended o1 pression molding 
Vv sing Dreatning S iD vhereve 
tne p t ind tes | ne ¢ sin tne stan 
helps t edu the l ‘ nad it < ECO?! 
elect nic preheating De Ise vitl i ng 
owe pe ure vy ne ne De esults by 1) 
duration of f \ nad heiping remove gg 
pinion that optimum preform temperature is 
borhood of 280 F, which is just below the sn 
AUTOMATIC DISHWASHER 
Figure 2 shows a) peller for an automat 
¢ r 
Figure 2. Impeller and silverware basket for an automatic = sate T ~~ ; ket for al 
Vasne! re Mperte $ iit na single Ca 


dishwasher 


plunger mold and is nm ally run at approx 


total pressure. Mold temperature in this cas 


with electron preneat ild be cured ! 
order to remove gas fre some of the de: 
was found necessary to turn the mold upside 
employ a gassing cycle he rubber-phenoli 
replaced i? m pe le} ! the conventional pl 
which had been subject to considerable bre 
silverware was inadvertently dropped onto the 
the m pe ller Replacement osts were e@Xcesslve 
complaints numerous. The sbestos-filled rubbe 
mpeller was tested by dropping a weight th 
onto the edge of the blade. The result show 
rubber-phenolic impeller withstood the drop} 
veight from a height at least 5 times great 
conventional mpelle The extended expos 
rubber phenol c impe ller to hot water and det 


actual operation has shown no significant loss 


The SuvVvel are basket Ss molded fron t 
filled rubber-phenolic material. This is also a st 





mold, three cavities, and molded at 65 tons pre 
temperature <s 230 on the foree and 350 or 
This part is molded without a gas cycle and is 


Figure 3. X-Ray timer housing, a motor sheave and an auto- ‘ : rave : 
' “eth an over-all eyele of 2 minutes. The silverware 
clave hand-whee! 


been previously made rom brass screen and 
high because of bending in shipment and assen 
vere also a considerable number of custome 
due to the seratching of 1 tluable silverware \ 
have shown that ne ther hot water no deterge! 
combination of both cause failure of the rubbe 
dishwasher basket Compla ns have bee er 
minimun 
TIMER HOUSING 

Figure 3 shows an x-ray timer housing, a 
and an autoclave hand wheel. The timer is trans 
na 350 ton press and is a two cavity compos 


back and one front being molded simultaneous 


temperature s 350 n all portions of the mold 
dimension isa 5 16” semi-round gate and the lens 
ner is 312”. Pills are preheated dielectrically f¢ 

to a pill temperature of approximately 250 | 


speed s 12 seconds to close, and the part require 


ute cure time. Due to the excellent finish on th 
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Figure 4. This clamp type voltmeter housing is molded in a material has been required since the mie . 
combination type mold being dropped and otherwise abused. 
The motor sheave was formerly machined 
carbon (.2% ) carburizing steel. This part is 
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This article describes close-tolerance plain and 
alloyed iron castings now being applied to various 
phases of the plastics industry. Although iron molds 
and hobbing dies have been used during the past six 
years for the injection molding and hot hobbing of 
various types of plastics they did not make an im- 
pressive showing until approximately two years ago. 
Prior to that time, most of the precision type cast- 
ings furnished to the plastics industry were being 
used as cores and cavities for dolls. In a few iso- 
lated cases, iron castings were used as dies for the 
hot hobbing of beryllium copper. However, since very 
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Hk FOUNDRY 


duction of close tolerance castings is very similar to 











PROCESS connected with the pro 


an actual commercial foundry technique in that pattern 
equipment of a similar type is required. Patterns can be 
made of wood, plastic, plaster, or metal, whichever is most 
accessible. Naturally there are shrink rules which have to 
be incorporated in the pattern equipment and various 
other regulations which must be adhered to in order to 
facilitate molding of the patterns in such a manner as to 
result in the most finely finished and sound cast parts as is 
possible. A majority of the present users of iron molds 
ind dies supply plaster patterns. Some of them go so fai 


is to furnish finely finished metal patterns and a few 


supply pattern equipment in wood. However, generally 
speaking, most of our pattern equipment is of the plaste) 
type; in other words, it may be hydrocal, tamistone, dental 
plaster or combinations of the above. Of major importance 


the fact that the degree of smoothness and fine deta 
n the pattern equipment definitely controls the resultant 
of smoothness and finish on the final castings. 


T} S < ry portant te the ope rators of mold and die shops 


nee the degree of smoothness of a precision casting ce 
termines the amount of bench working or fancy polishing 
of the hobbing dies o1 molds themselves s, after receipt by 


the customer. 


rYPES OF FERROUS MATERIALS 


At the present time there are three types of ferrous 
mite rials being used for plastic old and hob castings. 
These materials are a fine grade unalloyed iron, a fine 


grained alloyed iron, and in some cases high carbon-high 


chrome metal \ 1] three metals po sh to good luste) to 
most plast cs ipplicath ns Th s fine luste. sn ade poss ble 
through use f electric furnace melting and high stee 


scrap remelt It is generally accepted that steel scrap 
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int eale qd castings are rece ead n St re ad 1\ stocK on all surtaces We ll. whe re s the advantage here de 
mer; castings I! this condition are eas VY ma The idvantage = that the ca ty can be polished without 
because of the characteristic Iron properties diffeulty; again the operator can avoid the expensive e1 
vod resistance to deformation and upsetting graving of a difficult half of the mold. Into this polished 
ww Brinell hardness range of 22 to 26. Sines cavity can be poured plaster material to produce uo mastel 
sare annealed in a neutral atmosphere furnace for the operator’s duplicating machine; then through inte 
n Various types of compounds which will pre vel of this master the full force can be cut with no 
bonization there is no opportunity for the die i ftic and also with assurance that when completed 
se carbon resulting in a softer and inferio tw satisfactorily match the cavity casting 
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re various branches of the plastics industry fo 
1s molds have been and are now being success There are several advantage that people in ee 
Initiallv, there was a considerable numbe) f through the use of precision cast dies, and cores and can 
es and core and cavitv molds furnished to the ties which cannot otherwise be enjoyed by other method 
cle Here the en phasis sonia good pol =} ind nit Y> thers S price, ithough the ron castings are not 
i Maia a Maa i ae ea coal vays as low in cost as some users would like to see then 
na ilthoug! ferrous castings cat he held the end cost of molds shows definite savings in both time 
ension anes ‘ s not necessa? ly prime requ nad money. They ire al attractive source of casting ! 
f the peopl who produ - dol] ; iwities ust the finished state ind this can be definite ly proven througt 
for actual cores and il t-es There ire others discussion with various isers of the ror part at the 
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Many types of mechanical tests are used for 


the evaluation of plastic materials. Most of the tests 
have been devised to learn something about a very 
specific property of a limited class of materials. 
Furthermore, many of these tests give arbitrary 
numerical values that are dependent upon the kind 


of instrument used. Such tests may be useful, but 
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they certainly are not the most desirable type 
veneral test based on sound scientific principles 
the possibility of disclosing much more inform: 
about the mechanical properties and structure 
a material than most of the tests now being 

Certain dynamic mechanical tests fulfill the 
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Serving 
the Customers 
of Newark Die 


MEANS 


BETTER PRODUCTION, BETTER FINISH ...ON MOLDED PARTS 


Producing the fine mold finish required by molders of plastic parts calls for the us 
of the finest quality of abrasives. And it calls, foo, for the application of these abrasives 
by the method best adapted to the requirements of a specific mold. 

Here at Newark Die, naturally, only the highest-quality abrasives are used. Skilled 
hand-craftsmen apply them by such processes as hand grinding and stoning. The newes‘ 


types of machines are also utilized—to finish molds by liquid honing. 


It is the combination of all three—fine abrasives, trained hands, new machines, plu 
the application of the latest techniques—that results in turning out the highly polishe 


molds that serve exacting requirements of the customers of Newark Die. 








Biaxially 

Oriented 
Methacrylate and 
Polystyrene Sheet 


I 


C. Paul Fortner 


Orientation of plastics, especially that of various 
lastic filaments, has been widely There 
ive been some recent papers on biaxially oriented 


discussed. 


sheet. 


There are several conceptions of what orien- 


ation by stretching does to the molecules. The most 


widely accepted is the idea that the completely ran- 


lom organization of the elongated molecules is 


hanged so that the long axes are more inclined 
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parallel to the directions of stretch. Other concep 
tions are related to the probability of changing the 
actual physical shape of the molecules, rather than 
just their position. This latter more easily explains 
the relaxing to original shape when an oriented piece 
is slowly heated with no stress, and the partial loss 
held im 
orientation 


of orientation when an oriented 
mobile and heated 


temperature. 


piece Is 


above the original 
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Figure |. A diagram of the Bailey stress unmolding tester 
for determining stress and temperature at which a molded 
sample deforms 
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The plastics industry offers a greater variety of 
iterials from which to select than any other class 
materials. 

What other group of materials offers such prop- 
ties as transparency, unlimited selection of color, 

ectrical insulation, heat resistance, light weight, 


h strength, sound deadening, and innumerable 


methods of fabrication. It is, therefore, reasonable 
to conclude that with intelligently applied product 
design, continued research and an intimate know! 
edge of consumer requirements, the plastics industry 
can be a powerful medium for the improvement and 


comfort of mankind. 
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